Principles of inner ear sustained release following intratympanic administration.
Previous studies revealed that intratympanic administration of the steroid dexamethasone in poloxamer 407 hydrogel, a class of thermoreversible polymers, resulted in significant and durable exposure in the inner ear. Interestingly, varying the concentrations of the poloxamer vehicle and of the steroid impacted the pharmacokinetic profile of dexamethasone in the perilymphatic compartment. Here, the respective contributions of different vehicles (aqueous solution, poloxamer hydrogel) and steroid drugs (dexamethasone, methylprednisolone) were investigated. In particular, various forms of the steroids, discriminated by their aqueous solubility, were compared. In vitro studies characterized the gelation profile and drug release kinetics of the various formulations. The inner ear pharmacokinetic profile of the different formulations was investigated in guinea pigs. Drugs formulated in poloxamer 407 shared significantly more prolonged exposure than those formulated in aqueous solutions both in vitro and in vivo in the inner ear. Furthermore, drugs with low aqueous solubility yielded increased degree and duration of exposure in the inner ear relative to water-soluble drugs. The inner ear pharmacokinetic profile of drugs administered intratympanically is not only highly dependent upon the nature of the vehicle but also upon the physicochemical properties of the drug delivered.